The present study was carried out during two successive seasons, 2011/2012 and 2012/2013, at the Agricultural Research Station; El-Otouria, Sheehaniya, Doha, Qatar; to investigate the response of two tomato cultivars (Isabella and Milas) to biofertilizers and amino acids. Two biofertilizer treatments, rizobacterien at a rate of 2 and 4 liter per feddan and one of amino acid (Delfan) at a rate of 200 ppm, were used. Chicken manure, at a rate of 10 tons/ feddan, was the control treatment. Results showed the superiority of Isabella compared to Milas in terms of vegetative growth and fruit yield. Using Rizobacterien at a rate of 4 liter/feddan plus Delfan (amino acids) at a rate of 200 ppm increased growth and fruit chemical characters, earliness and total yield. The average fruit weight per plant was significantly high under Rizobacteria at a rate of 4 liter/feddan plus Delfan (amino acids) at a rate of 200 ppm. The lowest vegetative growth, fruit and yield characters were obtained from Rizobacteria at a rate of 2 liter/feddan. The water productivity results showed that all treatments led to the increase of fruit yield. Isabella cultivar had higher water productivity than Milas cultivar. Using of Rizobacterien at a rate of four liter/feddan also increased the water productivity. The same trend was obtained by using Delfan at a rate of 200 ppm. Concerning water productivity, Isabella cultivar had higher water productivity 16.7 and 17.2 kg of tomato fruits per cubic meter of irrigation water (m 3 ) compared with Milas cultivar which produced15.9 and 16.5 kg tomato fruits per cubic meter of irrigation water for first and second seasons, respectively. Isabella cultivar plus amino acid (Delfan) gave the highest water productivity 19.1 and 19.7 kg of tomato fruits per m 3 water for first and second seasons, respectively compared the other treatments.
INTRODUCTION
Microorganisms, which are used as biofertilizers, induce simulative effect on plant growth and production by atmospheric nitrogen in a free living state e.g. Azotobacter (Saber, 1996; Awad., 1998) . Numerous investigations stated that biofertilizations with different strains of bacteria induced significant increase in plant growth expressed as fresh and dry weight of different plant organs as well as number of leaves and branches and chemical compositions (Radwan 1983 , on tomato; Kabesh et al 1987, on Soybean and Abdel Ati 1996, on potato.
The production of high yield vegetable crops requires that the soil must have favourable physical, chemical, nutritional and biological conditions. It is worth to mention that the good effect of biofertilizer inoculation improve root and plant growth parameters. In addition, adding biofertilizers increased population of soil microorganisms, especially in the surface layer at root rhizosphere, which stimulate plant growth (Awad, et al 1993) . Many investigators emphasized the beneficial role of organic manures incorporated with biofertilizers to stimulate plant growth and vegetable crop yield, among them i.e., Tomato fruit yield and its composition responded significantly to biofertilizer applications. Kumaraswany and Madalageri (1990) mentioned that highest physical parameters and tomato fruit yield were gained by inoculating tomato plants with biofertilizers. Moreover, Shahaby (1993), Valpin & Kapulink (1994), Terry et al (1995) and Awad et al (1998) obtained highest tomato fruit yield and chemical compositions with best fruit quality using various bacterial fertilizers. Hewedy, (1999) indicated that adding biofertilizer (Azotobacter) at a rate of 3 liters per feddan gave higher plant heights, physical parameters and fruit quality. Hasanein and Kabeel (2006) reported that using Rizobacterien, at a rate of 2 liters per feddan, significantly increases vegetative growth, chemical and physical parameters and total yield of potato crop. Proline amino acid was greatly synthesized within plant tissues more than other amino acids in grown plants and fruit for the protection against stresses (Batets et al 1999, Verranjaneyulu and Kumari, 2003) . However, El-Shaabasi et al (2005) reported that the concentration of total amino acids increased plant height, leaf area and total yield of tomato plants. The same trend was reported by Ahmed et al (2006) who indicated that foliar proline amino acid at 100 ppm, on sweet pepper plants, gave the highest values of plant height, number of leaves, fruit length, average leaf area and total yield per plant. Hasanein and Gaafer, (2006) indicated that spraying free amino acids (Glutamic) at a rate of 200 ppm increased plant height, chemical and physical parameters and total yield of watermelon crop.
The Food and Agriculture Organization (FAO, 1988) estimated that almost two-third of the increase in crop production needed in the next decades must come from higher yields per unit of land. The relationship between crop production and water received is called the crop-water production function. Moreover, good agriculture practices such as greenhouse cover, the use of microbial fertilizer, the use of amino acids can improve irrigation productivity via better plant growth and yield per water unit ( The aim of the present study is to investigate the interaction effect, between the bio-fertilizer (Rizobacterien) and foliar application with amino acid (Delfan), on the vegetative growth, crop yield and quality of two tomato cultivars (Isabella and Milas).
MATERIALS AND METHODS

Experimental Layout
This study was conducted, at the Agricultural Research Station in El-Otouria, Sheehaniya, Doha, Qatar, during two successive seasons, 2011 and 2012. The experimental design was split plot with four replicates, having the cultivars at random in the main plot and biofertilizer treatments were randomly distributed in the sub plot. Each experimental plot consisted of raised bed, ten meters long and one meter width (two rows in each bed), and contained 40 tomato plants. The space between plants in each row was 0.5 m. Tomato seeds were sown in the nursery on September 21th and 26th in 2011 and 2012, respectively. Seedling transplanting took place on October 19th and 23th in 2011 and 2012, respectively, under net-house conditions.
1-Treatments
The treatments were as follows: A-Main plot: a-Cultivar Isabella ( I ) b-Cultivar Milas (M) B-Sub main plot: a-Rizobacterien at a rate of 2 liter /feddan + Delfan (amino acids) at a rate of 200 ppm (R1+D). b-Rizobacterien at a rate of 4 liter /feddan + Delfan (amino acids) at a rate of 200ppm (R2+D.) c-Rizobacterien at a rate of 2 liter /feddan (R1). d-Rizobacterien at a rate of 4 liter /feddan (R2). e-Control Chicken manure at a rate of 10 tons per feddans (C). One Feddan = 4200 m 2 . DELFAN is a brown liquid with pH of 5-5.5 and specific gravity of 1.12 g/ml. It contains 18.4% w/w organic matter content, 10% w/w free amino acids, 3% w/w total nitrogen and 3% w/w organic nitrogen.
C-Soil treatments
Chicken manure and Rizobacteria were applied 20 days before transplanting date in the middle of 45 the row at 20 cm depth from the soil surface. All experimental plots received the same water volume from transplanting till harvest using drip irrigation system. The flow rate of drippers was 4 L/h, the distance between the lateral irrigation lines was 150 cm, and the distance between plants was about 35 cm. All treated plants received 3 amino acid sprayings. The first was 30 days after planting, the second and third were performed after 21 days intervals with equal amount for each application. The amino acid treatments were carried out at early morning. Data of the physical and chemical properties of the soil are presented in Table (1) .
2-Measurements
A-Vegetative growth
The vegetative growth parameters, plant height (cm) and leaf area (cm2), were measured from the 5th true leaf from the top (by Li 300 using laser leaf area meter produced by Li-Cor, Pinclivania). Total number of leaves per plant and the plant fresh weight (gm) were also recorded. Plant samples were dried in the oven, at 70°C., to measure the plant dry weight (gm).
a-Yield and its components
The recorded yield parameters were early and total yield (kg\plant), number of fruits per plant and average fruit weight.
b-Chemical composition
The Chemical composition parameters were measured as follow:- 
ii-Total Titratable Acidity
A random sample of 100g fruit from each experimental plot at full ripe stage was taken to determine the total titratable acidity of juice by titration with 0.2 NaOH (sodium hydroxide) solution using phenol phthalein indicator according to the 
Estimation of water requirements
Potential evapotranspiration were measured by automatic weather station, allocated in the farm site. The water requirements was estimated based on FAO-56 method (Allen, et al 1998) . Water requirement under net-house (Table 2) 
Statistical analysis
Data were statistically analyzed using split plot design with four replicates. Each replicate consisted of 30 plants each seasons. The mean of different treatment were compared using the Least Significant Difference test (L.S.D.) at 5% level of probability (Gomez and Gomez, 1984).
RESULTS AND DISCUSSION
A. Vegetative growth of tomato plants grown under net-house conditions
Cultivar Isabella gave significantly higher plant height, leaf area, number of leaves, fresh and dry weight than cultivar Milas with significant effect during the two seasons (Table 3) . Table ( 3) also showed that applying Rizobacterien at a rate of 4 liter/feddan + Delfan (amino acids) at a rate of 200 ppm increased plant height, leaf area, number of leaves, fresh and dry weight than the other treatments with significant differences. The second treatment that increased the vegetative growth parameters was rizobacterien at a rate of 4 liter/feddan. Similar results were found by Radwan ( Control Chicken manure at a rate of 10 tons per feddan (C).
The lowest vegetative growth was obtained when adding Rizobacterien at a rate of 2 liter/feddan. It can be concluded from the results that adding Rizobacterien at a rate of 4 liter/feddan + Delfan (amino acids) at a rate of 200 ppm increased the vegetative growth. The applied biofertilizers and amino acids to tomato plants increased vegetative which may be due to the increasing number of microorganisms living in the soil. Those microorganisms convert the organic materials in the soil to minerals such as nitrogen.
The interaction between the effect of biofertilizers and cultivars on vegetative growth are presented in Table (4) . Results showed that the highest vegetative growth characters were obtained when applying Rizobacterien at a rate of 4 liter/feddan plus Delfan (amino acids) at a rate of 200 ppm with cultivar Isabella in comparison with other treatments during the two studied seasons.
The responses of cultivar Isabella to biofertilizers and amino acids were similar to the cultivar Milas by applying 4 liter/feddan from Rizobacterien. There were no significant differences in vegetative growth among the two cultivars during the two tested seasons. The lowest vegetative growth was obtained from adding Rizobacterien at a rate of 2 liter/feddan during the two studied seasons. This 
B. Effect of biofertilizers and cultivars on yield productivity of tomato plants grown under nethouse conditions
Early and total yield per plant and average fruit weight of tomato, as influenced by different biofertilizers rates and cultivars, are present in Table (5) .
Data revealed that the cultivar Isabella gave higher early yield, total yield per plant and average fruit weight under rizobacterien at a rate of 4 liter/feddan + Delfan (amino acids) at a rate of 200 ppm, with significant differences between them over all other treatments.
The differences between cultivars were significant during the two studied seasons. However,there was no significant difference observed in number of fruit per plant for the two cultivars. Data of early and total yield per plant and average fruit weight ( Table, were significantly higher with the applying of Rizobacterien at a rate of 4 liter/feddan + Delfan (amino acids) at a rate of 200 ppm, for the two cultivars compared with all studied treatments during the two seasons.
The lowest early yield, total yield per plant and average fruit weight were obtained from Rizobacterien at a rate of 2 liter/feddan. Number of fruits per plant showed no significant difference between all treatments and cultivars during the two studied seasons. Applying biofertilizers plus amino acid increased yield and the components of tomato crop. The effect might be due to the increase of nutrient elements in the soil. This increase can encourage the haulm growth, which increases the photosynthetic rates leading to an increase of assimilation rates. Similar results have been found by Saber ( The interaction between cultivars and biofertilizers (Table 6 ) revealed that the two cultivars gave higher early yield, total yield per plant and average fruit weight under Rizobacterien at a rate of 4 liter/feddan + Delfan (amino acids) at a rate of 200 ppm with significant difference between them and all other treatments. The increase of fruit yield when applying biofertilizers at a rate of 4 liter/feddan plus amino acids might be due to the increase of vegetative growth and nutrient elements content of plants, which consequently led to higher early and total yield. The results were in agreement with those of Hewedy (1999) 
C. Chemical composition of tomato fruits grown under net-house conditions
Ascorbic acid, total titratable acidity, total soluble solids and total chlorophyll of tomato fruits, as influenced by cultivars and different biofertilizers rates, are shown in Table (7) . Data showed that such contents were significantly higher for Isabella cultivar than cv. Milas.
Adding Rizobacterien at a rate of 4 liter/feddan plus Delfan (amino acids) at a rate of 200 ppm significantly increased ascorbic acid, total titratable acidity, total soluble solids and total chlorophyll than other treatments. However, the lowest values of the chemical composition parameters were obtained from adding rizobacterien at a rate of 2 liter/feddan and with the control, chicken manure at a rate of 2.50 ton per feddans, and Rizobacterien at a rate of 2 liter/feddan + Delfan (amino acids) at a rate of 200 ppm, respectively. The results were confirmed in the two seasons and agreed with those obtained by Radwan, (1983) The interaction of biofertilizers and cultivars showed that applying Rizobacterien at a rate of 4 liter/feddan + Delfan (amino acids) at a rate of 200 ppm increased the values of chemical parameters significantly for the cultivar Isabella than the Milas cultivar. On the other hand, the lowest values were obtained from Rizobacterien at a rate of 2 liter/feddan for the two cultivars during the two studied seasons (Table 8) .
From the previous results, it could be concluded that the best fruit quality was achieved for Isabella treated with Rizobacterien at a rate of 4 liter/feddan + Delfan (amino acids) at a rate of 200 ppm. Applying biofertilizers and amino acids increased chemical parameters. This effect could be due to that biofertilizers play a fundamental role in P or K fixed form to be soluble ready for plants, 
D. Effect of biofertilizers and cultivars on water productivity of tomato plants grown under nethouse conditions
Cultivar Isabella gave significantly higher water productivity than cultivar Milas with significant effect during the two seasons ( Table 9) . As for the effect of biofertilizers and amino acids, data showed that applying Rizobacterien at a rate of 4 liter/feddan + Delfan (amino acids) at a rate of 200 ppm significantly increased water productivity than other treatments. Similar results were found by Radwan, (1983); Hewedy, (1999) on tomato and Abdrabbo et al (2009) on cucumber.
The lowest water productivity (kg tomato/ m 3 of water) was obtained from Rizobacterien at a rate of 2 liter/feddan. However, adding Rizobacterien at a rate of 4 liter/feddan + Delfan (amino acids) at a rate of 200 ppm increased water productivity. This effect may be due to increase plant productivity due to improving the microorganisms living in the soil. The interaction of biofertilizers and cultivars on water productivity are present in Table (10) . Results showed that applying Rizobacterien at a rate of 4 liter/feddans + Delfan (amino acids) at a rate of 200 ppm increased water productivity during the two studied seasons. These results agreed with Abdrabbo, (2007) who concluded that applying such agriculture practices i.e. use proper cultivar and appropriate organic fertilizers led to the improve of water productivity due to the increase of plant yield. 
CONCLUSION
Tomato fertilized with rizobacterien at a rate of 4 liter/feddan + Delfan (amino acids) at a rate of 200 ppm gave higher plant length, higher number of leaves per plant, higher leaf area, and higher fresh and dry weight. This treatment enhanced tomato production as it increased total and marketable yields, beside the increase of yield compo- nents, when compared with other fertilizer treatments. Regarding water productivity for the water unit, it is consider a vital subject under arid climate conditions with scarcity of water. This study recommends the use of advanced agronomic practices in tomato production which include cover greenhouse with nets, select the proper cultivar (Isabella) and apply the proper concentration of bio fertilizers (Delfan amino acid (200ppm)).
